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HHOACHUTEJBbHASA 3AIINCKA

HopMmaTuBHO-IpaBoBbI€e 1OKYMEHTBI

Pabouas mporpamma Kypca BHeypouHOi festenbHocT «IloaroroBka k OI'D.
Maremaruka) coCTaBlieHa Ha OCHOBE CIEAYIOINX HOPMATUBHBIX JOKYMEHTOB:

. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3zoBaHuu B
Poccuiickoit ®eaepaunny» ([locnennue nsmenenus or 28.02.2025 Ne 30-D3)

. npuka3za Munnpocsenienuss Poccum ot 22.03.2021 Ne 115 «OO0
yrBepkaeHun llopsiaka opraHuzalud W OCYUIECTBICHHUS 00pa3oBaTesbHON
JEeSATENbHOCTH 10  OCHOBHBIM  00II€00pa3oBaTeIbHBIM  MpPOrpaMMaM  —
oOpa3oBaTesbHBIM MPOrpaMMaM HayajJbHOrO OOIIero, OCHOBHOTO OOIIEr0 H
cpenHero ooiiero o0pa3oBaHus;

. npuka3za Munmnpocsenienuss Poccum ot 16.11.2022 Ne 993 «O06
yTBEpKIEHUU (enepalbHoil 00pa30BaTelbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus» (manee — ®OIT O00);

. npukaza MunnpocBemenuss Poccun ot 31.05.2021 Ne 287 «O06
YTBEpXKJIEHUU (eaepaIbHOro TOCYIapCTBEHHOIO OOpPa30BaTebHOIO CTaHJapTa

OCHOBHOTO 0011eT0 00pazoBanusy» (nanee — PI'OC OOO TpeTbero MOKOJICHUS);

Hean kypca: cucremMaru3aiys 3HaHUN U CIOCOOOB CSITEIbHOCTH YUaITUXCA
10 MaTeMaTHKe 32

KypC OCHOBHOM IITKOJIBI, TIOATOTOBKA OOyYarommxcsa 9 kimacca K OCHOBHOMY
rOCy/1IapCTBEHHOMY

9K3aMCHY I10 MaTCMATHKC.

3apaum kypca:

. 3aKpenuTh OCHOBHBIE TEOPETUUYECKUE MOHSATUS U OINpPEACIICHUS IO
OCHOBHBIM M3Y4YaeMbIM pa3ienam;

. OtpaboTarh OCHOBHBIE THUIBI 3a1a4 u3ydyaembix TturnoB KM OI'D

«Anrebpay u «l'eomMeTpusi» U UX AITOPUTM PEIICHHUS;



. ®opMupOBaTH y 00YYAIOIINXCS LEIOCTHOIO IPEICTABIEHUS O TEME, €€
3HAUEHUSI B pa3jiesie MaTeMaTUKU, MEXIPEIMETHbBIC CBSI3U C IPYTUMU TEMaMu;

. CnocoOcTBOBaTh ~ MHTEIUJIEKTYaJdbHOMY  Pa3BUTUIO  y4aIlIUXCA,
GOpMHUPOBAHUIO KAYECTB MBIIUICHHS, XapaKTepHBIX JUIsI MaTeMaTH4eCKOM
JEeSATENbHOCTH M HEOOXOIUMBIX YUYEHUKY Jisi ycnemHou caaun OI'D, mis oOmei
COLMAJIBHOM OPUEHTALUY;

. AKIIEHTUpPOBaTh BHUMAHUE YYAIUXCS HA €IUHBIX TPeOOBaHHSIX K
npaBuigaM OGOPMIICHHUS Pa3IMYHBIX BHUIAOB 3aJlaHHM, BKIIOYAEMBIX B HTOTOBYIO
arTecTaluIo 3a KypC OCHOBHOM LIKOJIBI.

. Cnoco6CcTBOBAaTh  CO3AAHUIO  YCIOBUM  OCMBICIEHHOCTH YYeHUS,
BKJIFOUEHUSI B HEr0 OOy4Yalollerocs Ha yYpOBHE HE TOJIbKO MHTEJUIEKTYaJbHOM, HO
JUYHOCTHOW M COIMAJIbHOW aKTUBHOCTHU C NMPUMEHEHUEM TEX WJIM WHBIX METOJIOB
oOy4deHusl.

[Iporpamma kypca «llogroroBka k OI'D. Maremaruka» npenHa3zHaueHa AJIs
noBbIIeHUST A (DEKTUBHOCTH MOATOTOBKH oOydaromuxcs 9 kjacca K OCHOBHOMY
rOCYIJapCTBEHHOMY 53K3aMEHYy II0 MaTeMaThKe 3a KypC OCHOBHOM WIKOJbI U
npeaycMaTpuBaeT WX MOATOTOBKY K JajbHeiIeMy oOy4eHHUIO0 B CPEIHEH IIKOJIE»;
HaMpaBJieH Ha BOCIIOIHEHUE HEAOCTAIOIMINX 3HAHUHN, OTPA0OTKY MIPUEMOB PEIICHUS
3aJlaHUM  pa3IMYHBIX TUIIOB W YPOBHEH CIIO)KHOCTH BHE 3aBHCUMOCTU OT
bopMynUpOBKH, a Takxke OTpabOTKy THMOBBIX 3amaHuit OI'D mo maremaruke Ha
TECTOBOM MaTepHaJIe; MO3BOJIUT CUCTEMATU3UPOBATh U YITTyOUTh 3HAHMSI YUaAIIHXCS
M0 Pa3IMYHBIM pas3enaM Kypca MaTeMaTHMKH OCHOBHOUM MIKOJbI (apudmertnke,
anrebpe, CTaTUCTHKE, TEOPUH BEPOSTHOCTEN U TEOMETPHH).

[Iporpamma xypca cocrapneHa Ha  ocHOBe O053aTeIBPHOTO0 MUHUMYyMa
coliepKaHus 00pa30BaTENbHBIX IPOTPAMM O MaTEMATHUKE U TPEOOBAHUM K YPOBHIO
MOJITOTOBKH BBITYCKHUKOB OCHOBHOM MIKOJIBI, ¢ yueToM Crernudukanmn KM s
nposenenuss OI'D no maremaruke n Kogudukaropa mpoBepsieMbIx TpeOOBaHUN K
pesynprataM ocBoeHusa OOIT OO0 u anemeHTOB coaepxanud 11 nposeaeHust OI'D
no Maremaruke, noarotosieHHbix OUIIM. B coorBeTcTBUM ¢ y4eOHBIM IJIAHOM
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I'bOY «MOIII Ne 39 r.o. MakeeBka» Ha 2025-2026 y4eOHBIN roj] Ha U3yUYEHHUE Kypca

oTBesieHO 34 yaca u3 yactu yueOHoro miana (1 gac B Henemto).

IlnanupyeMble pe3yJabTaThl 0CBOEHHS MPOrpaMMbl Kypca

JIuunocmmuoie pe3ynomamel:

. OTBETCTBEHHOE OTHOIICHHUE K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpa3BUTHI0O W CaMOOOpa30BaHMIO HAa OCHOBE MOTHBAIMM K OOyYEHUIO |
MO3HAHUIO0, OCO3HAHHOMY BBIOOPY M TTOCTPOCHMIO JajdbHEHIICH WHAMBUIYaTbHOU
TpackTopuu oOpa3oBaHWs Ha 0Oa3e OPUEHTUPOBKM B MHUpEe mpodeccHid u
po(ECCUOHANIBHBIX TPEANOYTEHUH, C YYETOM YCTOWUYMBBIX IO3HABATEIHHBIX
WHTEPECOB, a TaKXKE€ HAa OCHOBE (DOPMHUPOBAHUS YBaXKUTEIHHOTO OTHOILICHUS K
TPpYRy.

. dopMHpOBaHHE MEIOCTHOTO MHPOBO33PECHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH U OOIIIECTBEHHON MPAKTHUKH.

. OcBocHHE COIMANBHBIX HOPM, MPaBHJ IMOBEACHUS, POJeH u (Qopm
COLIMATIbHOM YKU3HHU.

. PasBuTHe MOpajIbHOTO CO3HAHUS W KOMIICTEHTHOCTH B pEUICHUU
MOpaJIBHBIX TMPOOJEM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (OpPMHUPOBAHUS
HPaBCTBEHHBIX YYBCTB M  HPABCTBEHHOTO TIOBEICHUS, OCO3HAHHOTO W

OTBCTCTBCHHOI'O OTHOIICHUA K HPABCTBCHHBIM ITOCTYIIKAM.

. dopmMupoBaHrEe KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIICHUH U
COTPYIHUYECTBE.
. dopmupoBaHHE€ CHOCOOHOCTH K SMOIMOHATHHOMY BOCIPHUSATHIO

MaTeMaTU4eCKuX 0ObEKTOB, 3a/1a4, PEIICHUM, PACCYXKICHHIMI
Memanpeomemmuoie pe3ynomamol 00y4eHUA:

Pecynamuenvie YVJ[

. ONpeNeNsATh COOCTBEHHBbIE MPOOIEMbl U MPUUMHBI UX BO3HUKHOBEHHS

npu paboTe ¢ MaTeMaTUYeCKUMU O0bEKTAMU;



. dopmynupoBaTh COOCTBEHHBIE BEPCUU WU IPUMEHSTH YK€ H3BECTHBIC
(GopMbI M METOABl PEIICHHUS MAaTeMaTH4YeCKOW MpoOnemMbl, (HOPMYIUPOBAThH
MIPEINOJI0KEHNUS U CTPOUTD THIIOTE3bI OTHOCUTEIBHO pacCMaTpUBAEMOTro 00BEKTa U
NPEABOCXUINATH PE3YyNIbTaThl CBOCH yueOHO-T03HABATEIFHOM EATEIBHOCTH;

. OTpeneNsaTh MyTH TOCTIKEHHS IeJieil W B3BEIIMBaTh BO3MOXKHOCTH
pasperieHusl ONpeAeieHHBIX y4eOHO-MTO3HABATENbHBIX 3a/lad B COOTBETCTBHH C
OTIpeNIeTICHHBIMU KPUTEPUSIMU U 331a4aMH;

. BBICTpaUBaTh COOCTBEHHOE 00Opa30BaTEIbHOE MOAMPOCTPAHCTBO IS
paspenieHus OnpeneNeHHOr0 Kpyra 3a/iad, OnpeiessiTh U HaXOAUTh YCJIOBUS MJis
peanusaiuy uJen 1 miaHoB (caMmoo0y4yeHue);

. CaMOCTOATENILHO BBIOMPATh CPEIM MPEAJIOKEHHBIX PECYPCOB Hauboee
apdeKTHBHBIE W 3HAaUYMMbIe MpPH paboOTe C OIpPEIeICHHON MaTeMaTu4ecKon
MOJIENbIO;

. YMETh COCTaBIIATH IUIAH pa3pelleHHs] OIMpEeAeNICeHHOro Kpyra 3ajad,
UCIIOJIB3YSl Pa3IMYHbIE CXEMBI, PECYPCHI TOCTPOEHUS TUarpaMM, MEHTaJIbHBIX KapT,
MO3BOJIAIOIINX MTPOU3BECTH JIOTUKO-CTPYKTYPHBIN aHAIH3 3a]1auH;

. YMETh IUTAHUPOBATH CBOI oOpa3oBareNbHbIN MapIipyT,
KOPPEKTUPOBATh U BHOCUTD OTIPEICIICHHBIEC U3MEHEHUS, KAY€CTBEHHO BIUSIONINE HA
KOHEYHBIN MPOIYKT y4eOHO- MO3HABATEIBHOMN NEITEbHOCTH;

. YMEHHE Kaue€CTBEHHO COOTHOCUTBH CBOM JICHCTBUS C MPEIBKYIIAEMbIM
UTOTOM Yy4YeOHO- TIO3HABATENIbHON JEATEIBHOCTH TOCPEACTBOM KOHTPOJIS U
IUIAaHUPOBaHUS y4eOHOro Tmpolecca B COOTBETCTBUM C  H3MEHSIOLUIUMHUCS
CUTyallUsSIMU W TPUMEHSEMBIMH CpeAcTBaMH U (GopMaMu  OpraHHU3aLUH
COTPYIHHYECTBA, a TAKXKe WHIANBUAYAIbHON pabOThI HAa YPOKE;

. yMEHUE OTOMpaTh COOTBETCTBYIOIIME CPEICTBA PEaM3allUU PEIICHUsS
MareMaTHYeCcKuX 3a7ad, MOoA0MpaTb HWHCTPYMEHTHI [JIsl OLEHUBAHHUS CBOEH
TPAaeKTOpUHU B paboTe ¢ MaTeMaTHUECKUMHU MOHATHIMHI U MOJIEIISIMH;

Iloznasamenvuvie YV][



. YMEHHE ONPEACIATh OCHOBOIIOJATAIOIIEE IOHATUE W IMPOU3BOAUTH
JIOTHKO- CTPYKTYPHBIM aHalii3, OMPEAENIATh OCHOBHBIEC IMPU3HAKU U CBOMCTBA C
MIOMOIIBI0 COOTBETCTBYIOIINX CPEJICTB U UHCTPYMEHTOB;

. yYMEHHE MPOBOAUTH Kilaccu(ukanuio 0ObeKTOB HaA OCHOBE KPUTEPHEB,
BBIJICJISITh OCHOBHOE Ha (pOHE BTOPOCTEIICHHBIX JAaHHBIX;

. YMEHHE MPOBOAUTH JIOTMYECKOE PACCYKICHHE B HANpPaBICHUH OT
0OIIIMX 3aKOHOMEPHOCTEH U3yuyaeMOu 3a7]auu J1I0 YaCTHBIX PACCMOTPEHUM;

. YMEHHE CTPOUTH JIOTUUECKHE PACCYKIACHHS HA OCHOBE CUCTEMHBIX
CpPaBHEHUI OCHOBHBIX KOMIIOHEHTOB HM3y4ae€MOIr0 MaTE€MaTUYECKOro paszjelia WU
MOJIEJIH, TIOHATHS WJIM KJIACCOB, BBIIEJISISL ONPEACICHHBIE CYIIECTBEHHbIC TPU3HAKU
WJIU KPUTEPUU;

. YMEHHUE BBISBIATH, CTPOUTH 3aKOHOMEPHOCTbD, CBI3HOCTh, TIOTUYHOCTD
COOTBETCTBYIOIIUX IIETIOYEK pPaACCYy)XJICHUH mnpu padore ¢ MaTeMaTHYeCKUMU
3a/1auaMH, YMETh TOAPOOHO M CXaTO TPEACTABIATH JETAIM3AIUI0 OCHOBHBIX
KOMITIOHEHTOB MPH JO0KA3aTEIbCTBE MOHATUN U COOTHOIIEHUM HA MAareMaTU4eCKoM
SI3BIKE;

. YMEHHE OPTraHU30BbIBaTh MOUCK W BBISIBJIATH TPUUMHBI BOSHUKAIOIINX
IIPOIIECCOB, SBJICHUI, Han0oJiee BEPOSITHBIC (DAKTOPHI, IO KOTOPHIM MaTEMaTHIECKUE
MOJIeNId U OOBEKTHl BEAYT ceOsl MO ONMPEICIICHHBIM JIOTHYSCKUM 3aKOHaM, YMETh
MPUBOJIUTh  NPUYMHHO-CIICIICTBEHHBIM  AHAJIW3  IOHATHUW, CYXKICHHU U
MaTeMaTHYEeCKUX 3aKOHOB;

. YMEHUE CTPOUTH MATEMATHYECKYIO MOJIENIb IPU 3aJaHHOM YCJIOBHH,
oOnaarome OmpeNeICHHBIME — XapaKTePUCTUKAMU O0BEKTa TIPH  HAJTUIUHU
OTIPEJICTICHHBIX KOMITOHEHTOB (DOPMHUPYIOIIETOCS MPE/I0IaraeMoro MOHATHS WA
SIBJICHHS;

. YMEHUE MEePEBOAUTH TEKCTOBYIO CTPYKTYPHO-CMBICJIOBYIO
COCTABJISIONIYI0O MAaTeMAaTHYECKOM 3a/Jaud Ha S3bIK TpadUueCcKOro OTOOpaKeHUs -
COCTaBJICHUSI MaTEMaTU4e€CKOM MOJAEIN, COXPAHSIONIEH OCHOBHBIC CBOMCTBA W

XapAKTEPUCTUKHU;



. yMEHUE 3aJaBaTh IUJIaH pEIICHHs MaTeMaTU4YeCKOW  3ajauu,
peai30BbIBATh AITOPUTM ACHCTBUM KaK MOIIArOBON MHCTPYKIIUU JJIsl pa3pelieHuUsI
y4eOHO-TO3HABATEILHON 3a/laud; ®* YMEHUE CTPOUTH JI0KA3aTeIbCTBO METOAOM OT
POTHUBHOTO;

. yMeHue paborath C MNpOOJEMHOM CHUTyalldel, OCYIIEeCTBIATh
o0pazoBareNbHbIN MPOIIECC MOCPECTBOM MTOMCKA METOIOB M CITIOCOOOB pa3peIICHUS
3a/1auu, OMPENIEeNATh TPAHUIIBI CBOETO 00Pa30BaTEILHOTO TPOCTPAHCTRA;

. YMETh OPUEHTUPOBATHCS B TEKCTE, BBIABIISITH INIABHOE YCJIOBHUE 3a7auu
U YCTaHABIMBATh COOTHOILICHUE pacCMaTpUBAEMbIX OOBEKTOB;

. YMEHUE TMEePEeBOJUTh, HHTEPNPETUPOBATH TEKCT B UHBIE (DOPMBI
npeacTaBieHus: HHOOpPMAIIUU: CXEMBbI, TUarpaMMbl, Tpauyeckoe MpeICTaBICHHE
JTAHHBIX;

Kovmynuxamuenwvie YVJ[

. yMeHue  paboratb B KoMaHae, (OpPMHpPOBAaHHUE  HABBIKOB
COTPYIHUYECTBA M y4eOHOTO B3aMMOICHCTBUS B YCJIOBHUSIX KOMaHIAHOW MTPBI WU
WHOU (OPMBI B3aUMOICHCTBHS;

. YMEHHE pachpenessTh POJIU U 3aJaud B paMKax 3aHATHs, GOpMUPYS
TaK)XK€ HaBbIKH OPTaHU3aTOPCKOTO XapakTepa;

. YMEHHE OlIEHHWBATh MPABUIBHOCTH COOCTBEHHBIX JIEUCTBUM, a TaKKe
NEATENIbHOCTH IPYTUX YYACTHUKOB KOMaH/Ibl;

. KOPPEKTHO, B paMKaxX 3aJad KOMMYHHUKAIu, (HOpMyIupoBaTh U
OTCTamBaTh B3MIA/blI, APTYMEHTUPOBATh JOBOJbI, BBIBOJbI, a TAKXXE BbIJABUrATh
KOHTapryMEHTbI, HEOOXOIMMbIE [IJISl BBISIBIICHUSI CUTYallUd yCIi€Xa B PELIEHUH TOMN
WJIM MHOM MaTeMaTHUYeCKOM 3aauH;

. YMEHHUE TOJb30BaThC MAaTEMaTUYECKUMU TEPMUHAMHU ISl PEUICHUS
y4eOHO- TMO3HABATEIBHBIX 3aJla4, a TaKXe CTPOUTh COOTBETCTBYIOIIHNE PEUEBHIC
BBICKA3bIBaHUSA HAa MAaTE€MaTHYECKOM SI3bIKE JUIsl BBICTpAMBAHUSI MaTEMaTH4E€CKON

MOJEIIH;



. yMETb  CTPOUTH  MAareéMarTU4YeCKUE  MOAEIM C  IIOMOUIBIO
COOTBETCTBYIOIIETO  IPOIrPAMMHOIO  OOECIIEYEHHs, CEPBHCOB  CBOOOJHOIO
OTIAJIEHHOI'O JOCTYIIA;

. YMETb IPAMOTHO MU YETKO, coracHo mpasBuiaMm opopmiienus KMM-a

OI'D 3aHOCUTH MONYYEHHBIE PE3YIIBTATHI - OTBETHI.

Ilpeomemnmnwie pezynomamaor:
. dbopMHUpOBaHUE HABBIKOB MTOMCKA MAaTEMaTHYECKOTO METO/1a, aJIrTOpUTMa

Y TIOMCKa PEUICHU 3a1aul B CTPYKType 3aaad OI'9;

. dbopMHupoBaHUE HaBbIKA PEHICHUS OIpPEJAEICHHBIX THUIIOB 3a7a4 B
cTpykType 3aaad OI'3;
. yMeHHUE padoTarh ¢ TAOIUIIAMH, CO CXEMaMH, C TEKCTOBBIMH JTAHHBIMU;

yMETh TPeoOpa3oBbIBATh 3HAKH M CHMBOJIBI B JOKA3aTeIhCTBaX W MPUMEHSIEMBIX
MeTOoJIax sl pelIeHUs] 00pa30BaTeIbHBIX 33]1a4;

. yMEHHE TPUBOAUTH B CHCTEMY, COIOCTAaBISATh, 0000IaTh U
aHaJIM3UPOBaTh MHGOPMAIMOHHBIE KOMIIOHEHTHI MAaTeMaTHYeCKOTO XapakTepa Hu
YMETh MPUMEHSThH 3aKOHBI U MPABUJIA JJIsl PEIICHUSI KOHKPETHBIX 3a/1a4;

. YMEHHE BBIJICTATh TIABHYIO H  HM30BITOYHYIO  HH(POpPMAIIHUIO,
IIPOU3BOINTL CMBICIIOBOE C)KaTME€ MaTeMaTU4ecKuX (PaKkToB, COBOKYITHOCTH
METOJIOB M CIIOCOOOB PEIICHHS; YMETh NPEICTABISITH B CIOBECHOW (dopme,
UCITOJIB3YS CXEMBI U Pa3JIMYHbIC TAOIUIIBI, TPAPUKH U JUarpaMMBbl, KapThl TIOHSITHI
Y KJIacTEPhbl, OCHOBHBIE HJIEM W IUIAH PEUICHUS TOW WM WHOM MareMaTHYE€CKOUN

3aJa4u.

TpeOoBaHUs K YPOBHIO OATOTOBKH Y4AaLIUXCSH
Harypaabhblie ynuciaa. [[poou. PamuonanbHble unciaa BoinyckHuk
HAYYUmca:

i ITOHUMAaTh OCOOCHHOCTH I[GCHTH‘IHOﬁ CHCTCMBI CHHUCIICHHUA,



. OTIEpUPOBATH TIOHATHSIMH, CBSI3aHHBIMHU C JCIUMOCTHIO HATYpaTbHBIX
qHCel;

. BBIp@KaTh YWCIa B DKBUBAJICHTHBHIX (popmax, BeiOMpas Hambosee
TIOJIXO/ISATIYIO B 3aBUCUMOCTH OT KOHKPETHOU CUTYaIIHH,

. CpPaBHUBATh M YIIOPSIOUYUBATH PAIIIOHAIBHBIC YHCIIA;

. BBITIOTHATD BBIYUCIICHUS C palldOHATBHBIMH YUCIIAMH, COUCTast YCTHBIC
Y TUCbMEHHBIC MPUEMBI BRIYUCIICHUH, TPUMEHEHHUE KaJIbKY/IATOPA;

. UCIIOJIb30BaTh TIOHSITHSI u YMCHHS, CBSI3aHHBIC C
IIPOITOPIIMOHAILHOCTHIO BEIMUMH, MTPOIICHTAMU, B XOJ/I¢ PEIICHUS MaTEMaTHYCCKUX
3aJ1a4 W 3a/1a4 U3 CMEKHBIX IPEIMETOB, BBITIOJHATH HECIOXKHBIC MPAKTHYCCKUE
pacu€Thl.

JlelicTBUTEbHBIE YNCAA BolnyCcKHUK HAYUUMCS:

. UCTIONB30BaTh ~ HAYaJIbHbIE  TPEACTABICHUS O  MHOMECTBE
JICHCTBUTEITBHBIX YHCEN,

. ONepUpPOBATh MOHATHEM KBAJAPAaTHOTO KOpHS, TPUMEHSTh €ro B
BBIYUCIICHUSX.

AJsire0OpanyecKkue BbIpasKeHU

Bvinycknux nayuumcs:

. OIIepUpPOBAThH OHATHSMHA «TOXJIECTBOY, «TOXJIECTBCHHOE
npeoOpa3oBaHue», pelIaTh 3aa4u, coAepKalre OyKBEHHBbIE JaHHBIE; padoTarh C
dbopmynamu;

. BBITIONHATh MPEOOpa30BaHUsI BBIPAKCHUH, COZIEpIKaIUX

CTENEHU  C IEJIBIMU MTOKA3aTESIMU U KBaJIpaTHbIE KOPHU;

. BBITIOJHATh  TOXKIECTBEHHBIE  NPEOOpa30BaHUS  pallMOHATBHBIX

BBIP)KEHUI Ha OCHOBE MPaBWJI ACHCTBHI HaJl MHOTOUJIEHAMH U alIredpandecKuMu

TPOOSMU;
. BBITIOJTHSITH PA3I0KEHHE MHOTOYJICHOB Ha MHOXHTEIH.
YpaBHeHus

Buinycknuk nayuumcs:



. pemarb OCHOBHBIE BHIbl pPAlMOHAJIBHBIX YPABHEHHU C OJHOU
IIEPEMEHHON, CUCTEMBI IBYX YPABHEHUU C IByMS [IEPEMEHHBIMU;

. IIOHUMATh YPAaBHEHUE KAaK BAKHEHIIYI0 MAaTEMaTUYECKYIO MOJAEINb IS
ONMMCAHUS U U3yYEHUs Pa3HOOOpa3HbIX pEANIbHbIX CHUTyallud, pelaTh

TEKCTOBBIE 3a/1a4M alIredpanyeckuM METO/IOM;

. OpUMEHATh Tpaduueckue TNPEACTaBICHUS Uil  MCCIEeI0BaHUs

ypaBHeHHﬁ, HUCCJICAOBAHUA U PCIICHUA CUCTCM ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMU.

HepaBencrBa

Buinycknux nayyumcs:

. MOHUMAaTh U MPUMEHATh TEPMHUHOJIOTUI0O U CUMBOJIMKY, CBSI3AHHBIE C
OTHOIIICHUEM HEPABEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB,;

. pelarh JUHEWHbIE HEPABEHCTBA C OJIHOW MEPEMEHHON U UX CUCTEMBI;
pelaTh KBaJipaTHbIE HEPABEHCTBA C OMOPOH Ha TpadUUECKUe IPEACTABICHUS.

OcHoBHBbIEe MOHATHSA. UKCJI0BbIe PYHKUMU BblnyCKHUK HAYYUMCA:

. MOHUMAaTh H HCIONB30BaTh (YHKIIMOHAJIBHBIC TIOHATHS U S3bIK
(TepMUHBI, CHMBOJIMYECKHE 0003HAYCHUS );

. CTPOHTH TpauKHU dSIEMEHTAPHBIX (PYHKIIMHA, HMCCIIEIOBaTh CBOWCTBA
YUCJIOBBIX (DYHKIIUH HA OCHOBE U3yUYCHHUS TTOBEACHUS UX Tpa(UKOB;

. MOHUMAaTh (YHKIIUIO KaK BaKHEUIIYI0O MaTEMaTHYCCKYH0 MOACHIb JJIs
OMMCAHMUSI  MOPOLECCOB W  SBJICHUM  OKPYXXAIOIIEr0  MHUPa, MOPUMEHATH
(YHKIIMOHAJIBHBIA SI3BIK JIJII ONMMCAHHWS W HCCISAOBAHUS 3aBHUCHMOCTEH MEXIY
(U3UYECKIMU BETHUYNHAMH.

OnucarejibHasi CTATUCTHKA

Buinycknux nayuumces:

. HCIIOJB30BaTh MPOCTEHIINE CHOCOOBI TIPEJACTABICHUS U aHaIu3a
CTaTUCTUUYCCKUX JTAHHBIX.

Cayuaiinbie COOBITUSI M BEPOSITHOCTDH

Buinycknux nayuumcs
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. HAXOAUTh OTHOCUTEIBHYI0 YacTOTy U BEPOATHOCTh CIy4ailHOTO
COOBITHUSI.

KomOunaropuka

Buinycknuk nayuumcs

. KOMOMHATOpPHBIE 3aJaud Ha HaXOXICHUE 4YHucCiIa OOBEKTOB WU
KOMOMHAITUH.

Harnsignasi reomeTpusi BoinyckHuk Hayyumcs:

. pacrio3HaBaTh Ha YEPTEkKaxX, PUCYHKaX, MOJEISAX U B OKpYKaroleM
MUpE TJI0OCKHUE U MPOCTPAHCTBEHHBIE TEOMETPUUECKUE (PUTYPHI;

. pacno3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJBHOTO Mapajuiesienumesa,
PaBUILHON MTUPaAMU/IbI, ITWIMHAPA U KOHYCA,

. CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJIHLHOTO TapaslieIeuIe/1a;

. OTIPENICTISATh 0 JMHEWHBIM pa3MepaMm pa3BEPTKH (UTYpPHI JTHHEHHBIE
pa3Mepsl camoii pUrypsl 1 Ha000POT;

. BBIUUCTSATh 00BEM MPSMOYTOJILHOTO MapauieNienumneaa.

I'eomeTpuyeckune PpUrypol BoinyCKHUK HAYYUMCA:

. MOJIb30BAaThCSl  SI3BIKOM  TE€OMETPUU JJII  ONUCAHMS  MPEIMETOB
OKPYKAIOIIero MUPa U UX B3aUMHOTO PACIIONIOKEHUS;

. pacmo3HaBaTh W HM300pakaTh Ha  YepTekax M  PHCYHKaX
reoMeTpuuecKue GUrypsl U BX KOHPUTYpaluu;

. HAXOIWTh 3HAYCHHs] JUIMH JIMHEHHBIX 3JEMEHTOB (GUTYp W UX
OTHOULIEHHUS, rpagycHyro Mepy ymioB ot 0° mo 180°, mpumensia omnpeneneHus,
CBOICTBa W Mpu3HAKU GUTYP U MX DIEMEHTOB, OTHOIIEHUs GUryp (paBEHCTBO,
nojgo0ue, CHMMETPHUH, TIOBOPOT, MapasieIbHbIA MePEHOC);

. OTIEpUPOBATH C HAYAILHBIMU IMOHATUSIMH TPUTOHOMETPUH U BBITIOTHSITH
AIIEMEHTAPHBIE ONepaIuy HajJ (PYHKIUSIMU yTIIOB;

. pelarh 3aJ1a4 Ha J0Ka3aTreabCTBO, ONUPAsACh HA U3YUEHHBIE CBOMCTBA

(GuUryp 1 OTHOIIEHUN MEXy HUMH U IPUMEHSISI U3yUY€HHBIE METO/IbI I0KA3aTEIbCTB;
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. pellaTh HECJIOXXHBIE 3aJayd Ha IIOCTPOCHUE, INPUMEHSSI OCHOBHBIE
AJITOPUTMBI IIOCTPOEHHUS C IIOMOILIBIO IUPKYJIA U JIMHENKY;

. pelarhb NpOCTENIINE INIAHUMETPUYECKUE 3a/1a4U B IIPOCTPAHCTBE.

HN3mepenue reoMmeTpuYecKUX BeJIHMYNH BoinyCKHUK HAYYUMCA:

. VICIIONIB30BaTh CBOMCTBA W3MEPEHUsS [UIMH, IUIOIIAACH U YIJIOB IIpU
pELLICHUH 3a7a4 Ha HaXOXKACHUE JJIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JJIMHBI JyTH
OKpY>KHOCTH, I'PalyCHON MEPHI YIIa;

. BBIYUCIIATH IJ101a 1 TPEYTrOJIbHUKOB, IIPSAMOYT OJIbHUKOB,
[apaijIeI0rPaMMOB, TPAMELUN, KPYTOB U CEKTOPOB;

. BBIYUCIIATH JJIMHY OKPYKHOCTH, JUIMHY JIYI'M OKPYKHOCTH;

. BBIUUCTSTh JJIUHBI IMHEUHBIX 2JIEMEHTOB (DUTYP U UX YIJIbI, UCTIONB3YS
(bopMyIbl ITUHBI OKPYKHOCTH M JUIMHBI JYyTH OKPYXKHOCTH, (DOpPMYIIbI TUIOLIaACH
Puryp;

. pelaTh 3a1a4 Ha JI0Ka3aTeIbCTBO C MCIIOJIb30BaHUEM (HOPMYIT ITTMHBI
OKPY’KHOCTH U JUIMHBI TyTH OKPY>KHOCTH, (opMyn 1uiomaneii puryp;

. pemarb MPAKTUYECKUE 3aJayd, CBA3AHHBIE C  HAXOXKICHUEM
reOMETPUYECKUX BEIMYMH (UCHONB3YS IMPU HEOOXOAMMOCTU CIPaBOYHUKU U
TEXHUUYECKHUE CPEICTBRA).

Koopannarsel

Buvinycknuk nayuumcs:

. BBIYMCIIATD JUJIMHY OTPE3Ka 10 KOOPAMHATAaM €ro KOHLIOB; BBIYMCIIATH
KOOpAUHATHI CEPENUHBI OTPE3Ka;

. UCITOJIB30BaTh KOOPAUHATHBIN METOJ JUIsl U3y4YE€HUS CBOMCTB NPAMBIX U

OKPY>KHOCTEM.
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Conep:xanue Kypca

«IIpakTHKO-OpHeHTHPOBaHHBIE 3aganusa» OTpadorka 3a1au Ne 1-5 KUM
oro.

TabnuuHoe W rpaduyeckoe MNPEACTaBICHHE [aHHBIX, IJJaH U CXEMa,
U3BJICUCHHE HYXHOW mHpopMauuu. VI3MeHUMBOCTh NpU U3MepeHusix. Pemraromive
npaBwia. 3aKOHOMEPHOCTM B HW3MEHUMBBIX BeNMYMHAX. Beluumcinenus u
npeoOpazoBanue BeaudynH. MccnenoBanyue npocTednx MaTeMaTHuYeCKUX MOJIEeTIEH.

«Bbruucaenus u npeodpazoBanusa». Orpadorka 3agad Ne 6 KIMIM OI'D.

Jenicmeusa ¢ namypanbHbiMu yucaiamu

CrnosxeHue U BBIYUTaHHE, KOMIIOHEHTHI CJI0’KEHUS U BBIUUTAHUS, CBA3b MEXKIY
HUMH, HAXOXKJCHHE CYMMbl M Pa3HOCTH, M3MEHEHUE CYMMbI U Pa3HOCTU NpPH
U3MEHEHUH KOMIIOHEHTOB CJIOXEHUS U BRIUUTAHMUS.

YMHOXXEHUE U JIeJICHUE, KOMIIOHEHThl YMHOXEHUS U JIEJICHUS, CBSI3b MEXKIY
HUMU, YMHOKEHUE U CIIO)KEHHE B CTOJIOUK, JIeTIEHUE YTOJIKOM, IPOBEPKa pe3yinbTara
C TIOMOIIBIO TPUKUIKUA U 0OpaTHOTO NEHCTBHUS.

Yucnoswie sviparcenus

YucrioBoe BhIpaXeHUE U €r0 3HAY€HUE, MOPSIOK BBITTOIHEHUS JIEHCTBUIA.

JIpoou. OoviknosenHnwle Opoou

Jons, 9acTh, ApoOHOE Ynciio, Apo0b. J[poOHOE YnCII0 KaK pe3yibTar IeJIeHHUs.
[IpaBuibHBIE U HETIPpaBUIIBHBIE 1POOU, CMEIIaHHAs APOOh (CMEIIaHHOE YHCIIO).

3anuch HaTypajbHOrO 4YHcia B BUAE JpoOHM C 3aJlaHHBIM 3HAMEHATElIEM,
npeoOpa3zoBaHUe CMEIIAHHON APOOH B HEMPABUIIBHYIO TPOOb U HA00OPOT.

[TpuBenenue apobeit k obmemy 3HameHnarento. CpaBHeHHE OOBIKHOBEHHBIX
TpoOeH.

CnoxeHue W BbIUNTAHUE OOBIKHOBEHHBIX IpOOEi. YMHOXEHHE U JelIeHue
OOBIKHOBEHHBIX JIpo0el. ApudmMeTnueckue NEeHCTBUS CO CMEIIAHHBIMU JIPOOSMHU.
Apudmernyeckre NelcTBUs C TPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuy 8bIYUCTeHUU U UX NpUMeHeHUue Npu BblNOIHEeHUU
oelcmeutl.
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Jecamuunvie Opoou

[IpeoOpazoBanue JecATUUYHBIX JpoOeii B 0OObIKHOBeHHBIE. (CpaBHEHUE
JNeCSITUUHBIX ApoOei. CloXeHnue U BhIYUTAHUE JACCATUYHBIX ApoOei. OkpyrieHue
JNECSITUYHBIX  JapoOeil. YMHOXKEHHE U  JIeJIHHE  JCCATHUYHBIX  JpOOeH.
lIpeobpazosanue o06biKHOBEHHBIX Opobeli 8 Oecsimuunvle Opoou. Koueunvie u
beckoneunble decsimuitvle OpooU.

Yucna. Payuonanvnusie uucna

MHOXECTBO palMOHANBHBIX uKced. CpaBHEHHE pallMOHAJIBHBIX YHCEIL.
JleficTBUSL ¢ pallMOHAJIBHBIMU uuciaaMu. [IpeocmasneHue payuoHaibHO20 yucla
oecamudHol Opoowvio.

/JIpoono-pauyuonanvnsie viparxcenus

[IpeobpazoBanre APOOHO-IMHEHHBIX BBIPAKEHUN: CIOXKEHUE, YMHOXKEHUE,
neneHue. Aneeopauvecxkas O0poos. Cokpawenue aneedbpauveckux Opodell.
lIpusedenue ancebpauueckux opoodeii Kk obwemy 3namenamenro. eticmeus c
aneeopauieckumMu OpooaAMU:  CHLOJdCeHuUe, Bblyumanue, YMHOJCEHUe, OeneHue,
8036e0eHUe 8 CMENeHb.

«JlelicTBUTENBHBIE YHCTAa». OTpaboTka 3amad Ne 7 KM OI'D.

Payuonanvnsie uucna

N3o0paxenne 4ducen Ha YUCIOBOM (KoopAauHATHOW) mpsiMoil. CpaBHEHHE
yucesn. Monyiib 4ncia, TeOMeTpruIecKass HHTEpPIpEeTalus MOAYJIS yncia. JlencTBus
C MOJIOXKUTEJIbHBIMU M OTPULIATETIbHBIMU YKCIaMHU. MHOXKECTBO LIEIbIX YHCEIL.

Koopounama mouku

OCHOBHbBIE TIOHATHS, KOOPOUHAMHBIU JIyY, PACCHOAHUE MeHCOY MOUKAMU.
Koopounamer mouxu.

Hppayuonanovnoie uucna

[lonsiTue uppanmoHaibHOTO UKcia. Pacno3HaBanue HppaloOHaIbHBIX YHCEIL.
MHnoorcecmeo OeticmeumensHbix Yucei.

«IIpeoOpa3oBanue aaredpanveckux BoipazkeHuii». OtpadoTka 3amayu Ne 8
KM OI'>
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Hppayuonanvnsie uucna

[TonsTne  WppaUUOHAIBHOTO qyuca. Pacno3naBanue

WppalUOHATBHBIX YHUCEIL. [Tpumepsl AOKa3aTENbCTB B ajredpe.
eiicmeus ¢ uppayuoHanbHbIMU YUCIAMU. YMHOJNMCEHUE, OelleHue, 8036e0eHUe 8
cmeneb.

MHnooicecmso Oeticmeumenvhuix yucen.

«YpaBHeHusi M HepaBeHcTBay. OTpadortka 3a1a4 Ne 9 KM OI'D.

Pasencmea

UucnoBoe paBeHCTBO. (CBOHCTBa YHUCIOBBIX PaBEHCTB. PaBEHCTBO ¢
IIEPEMEHHOM.

Ypasenenua

[lonsiTue  ypaBHeHUSs U  KOpHS  ypaBHeHUs. [Ipedcmasnenue o
DPABHOCUTLHOCMU YPABHEHULI.

Obnacmv  onpedenenuss ypasHeHus (0baacmv OONYCMUMbBIX 3HAYEHUU
nepemeHHou).

Jluneitnoe ypagnenue u e2o Kopnu

Pemienue nMHENWHBIX ypaBHEHWH. Jluuelinoe ypasHeHue c napamempom.
Konuuecmeo xopueii nuneunozo ypasuenusi. Pewenue nuneunvix ypaeuenui c
napamempom.

Keaopamnoe ypasnenue u e2o Kopnu

KBagparusie YpaBHEHUS. Henonnsie KBaJIpaTHbIE YpaBHEHHS.
JINCKpUMHMHAHT KBagpaTHOro ypaBHEHUsA. Dopmyna KOpHEH KBAaJAPATHOIO
ypaBHeHus. Teopema Buema. Teopema, obpamuas meopeme Buema. Pemienue
KBaJ[paTHBIX ypPAaBHEHWI: HMCIOJIb30BaHHE (GOPMYIBI NJIsi HAXOXKICHUS KOpHEH,
epaguueckuii Memoo peuieHus, pasziodceHue Ha MHodxcumenu, noooop KopHeu ¢
ucnonvzosanuem meopemol Buema. Konuuecmeo kopheu k6a0pamnoz2o ypagHeHus 6
3aeucumocmu om e2o Oouckpumurnauma. buxkeaopammuvie ypaeuenus. Ypaenemnus,

c800UMbBLE K TUHEUHbIM U KeaopamHbiM. Keadpamuvle ypasnenus ¢ napamemponm.
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/Ipoono-pauyuonanvHsie ypasHeHus

Pemenne npocrteimux IpoOHO-TMHEUHBIX ypaBHEHUU. Peuwtenue OpobHO-
DPAYUOHATLHBIX YPAGHEHUU.

Memoowl pewenusi ypagneHuti. mMemooObl PAGHOCULbHBIX NPeodpPaA308aHUl,
Memoo 3ameHbl NnepemMeHHOU, 2paguueckuii memoo. Hcnonvzosanue ceovicma

@yHKYUL npu peuieHuu YpasHeHull.

IIpocmetiwue uppayuonanvrvle ypagHenus 6u0a VG =aJf() =g,

Vpasnenus euoa [1'' = a . Ypaenenus 6 yenvix uucnax

«BeposiTHOCTB coObITHIDY OTpaboTka 3aaa4 Ne 10 KUM OI'3.

Crnyuaiinbie coObiTHsi CayyaliHble ONBITHI (IKCIIEPUMEHTHI), SJIEMEHTapHbIE
ciydaitHbie coObITUs (McX0/bl). BeposiTHOCTH 3neMeHTapHbIX cOObITHI. COOBITHS
B CIIy4alHBIX SKCIIEPUMEHTAaX U OJIaronpusTCTBYIOUIUE JIEMEHTAPHBIE COOBITHS.
BepositHOCTH citydaiiHbIX cOOBITHIA. OMBITH C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITHsIMU. Kilaccuueckre BEpOSITHOCTHBIE OTIBITHI €
UCIIOJIb30BaHUEM MOHET, KYOHUKOB.

«®ynknuu u rpadpuku». Orpadorka 3agad Ne 11 KM OI'D.

Dyuxkyuu Ionamue ¢ynkuyuu

JlexapToBbI KOOPJIMHATHI HA TIIOCKOCTH. DOPMUPOBAHKE TTPEICTABICHUN O
METanpeIMETHOM MOHATUH «KOOPAUHATH». CriocoObI 3aaHust QyHKITUH:
aHaJIMTUYECKUH, rpaduueckuit, Tabmuunbii. ['paduk dyakumm. [Ipumeps
(bYHKIMH, TOTy4aeMbIX B MPOIECCE UCCIEAOBAHUS PA3TUIHBIX PEATHHBIX
IPOILIECCOB U PElIeHUs 3a7a4. 3HaueHHue PyHKIUHU B Touke. CBONCTBA PyHKLIMIA:
o0J1acTh ornpeneaeH s, MHOKECTBO 3HAYCHHM, HYIH, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA,

YyemHoCmvb/HeuemHocmy,  TIPOMEXYTKM  BO3pacTaHus U YObIBaHUS,
HaunOoIblee 1 HauMeHblee 3HaueHus. VccnenoBanue QyHKIMH 110 €€ rpaduky.

Juneiitnas ¢pynkuyus

CaoiicTBa 1 rpaduk TUHEUHONW (YHKUIHMH. YIIIOBOU KOA(DPUIKEHT MpsMOM.
Pacnonoxenue rpaduka JIUHEHHON (QYHKUMM B 3aBUCUMOCTH OT €€ YIJIOBOIO
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ko3 ¢uureHTa u cBOOOAHOrO wieHa. Haxoodxcoenue xkodppuyuenmos nuHelHou
@QYHKYUU Nno 3a0aHHLIM YCIO0BUAM. HPOXOdCOeHUe NPAMOU uepe3 08e MOYKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOXOHCOeHUe NpAMOU uepe3 OAHHYI0O MOYKY U
napannierbHou OAHHOU NPSAMOLI.

Keaopamuunasa gynkyusn

Ceoticmea u epagux xeadpamuunou @ynkyuu (napabdona). Ilocmpoenue
epaghuka KkeadpamudHol GyHKYuu no moykam

Oopamnasn nponopuuoHaIbHOCHb
. k
CaotictBa pynkuuu y=-. ['unepbomna
X

«ITocaenoBaresbHoCcTH M Mporpeccumw» Otpadotka 3aaa4y Ne 12 KUM
oro.

Ilocnedosamenvrnocmu u npozpeccuu

Yucnosas MOCJIEIOBATENbHOCTb. [Tpumepsi YUCIIOBBIX
nociienoBareabHOCTed. beckoHeuHble MocCieqoBaTeTbHOCTU. ApudMeTryeckas
nporpeccus U ee cBoicTBa. ['eomeTpuueckast mporpeccus.

Dopmyna obwe2o uneHa U CyMMbl N NEPBbIX UIEHO8 apugpmemuyeckou u
2e0MempuU4ecKoll npoepeccutl

«YucsoBble U OykBeHHbIe BbIpamenus». Otpadotka 3agad Ne 13 KM
oro.

Yucnosewvie u OyKeeHHbIE BbIPANCCHUS

Bolpaxkenue ¢ nepeMeHHOW. 3HaueHwe BblpaxkeHus. llogcraHoBka
BBIPXKEHUI BMECTO MEPEMEHHBIX.

Ilenvie sviparicenusn

Crenenb ¢ HarypaJbHBIM IOKa3aTeseM U ee cBoicTBa. lIpeoOGpazoBanus
BBIPXKEHUH, COJIEPKAIIUX CTETICHU C HATypaJIbHbIM [MOKa3aTEIeM.

OpnnouneH, MHOTOUIEH. [[eficTBUS ¢ OMHOWIEHAMU U MHOTOWIEHAMU
(cliokeHue, BbIUMTaHUE, YMHOKEHHE). DOpMYIIbl COKPAILIEHHOTO YMHOXKEHUS :
Pa3HOCTh KBaJAPaTOB, KBAAPAT CyMMBbI U pa3HOCTU. Pa3ioxkeHne MHOTrOUJIeHa Ha

MHOMXHUTCIN . BBIHCCCHHUC 06HIGFO MHOXXHUTCIIA 3a CKO6KI/I, I'pyHIIInpoOBKa,
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npuMeHeHue GopMyJl COKPAILIEHHOTO YMHOXKeHUsI. KBagpaTHbIil TpexuiieH,
Pa3JIOKEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIIH.

«IIpakTH4eckue pacdyersl mo popmyaam» Otpadotka 3aaay Ne 14 KUM
oros

BelpaxxeHue ¢ nepeMeHHON. 3HaueHME BblpaxeHud. llomcraHoBka
BBIPA)KEHUIN BMECTO IEPEMEHHBIX.

Ilenvie svipasicenusn

Crenenb ¢ HaTypajibHBIM TOKa3areieM U ee cBoicTBa. IIpeoOpazoBanus
BBIPAXKEHUH, COEPKAIIUX CTETIEHU C HATYypaJIbHBIM [TOKA3aTEIEM.

OpnnouneH, MHorouwieH. JleMCTBHA € OJHOWIEHAMHM W MHOTIOWICHAMU
(cnmoxeHue, BhIUMTAHKUE, YMHOXKEHHUE). DOPMYITbI COKPALIEHHOTO YMHOKEHHUS.

«Cucremsl HepaBeHCTB». OTpaboTka 3ama4 Ne 15 KUM OI'3.

Cucmemul nepagencme

CucTtembl HEpaBEHCTB C OHOW MEpeMEHHOM. Pelienne cucteM HEPaBEHCTB C
OJTHOW TIEpPEMEHHOM: JIMHEUHBIX, Keaopammuulx. V300pakeHue pelieHus CUCTeMBbI
HEPaBEHCTB Ha YMCIIOBOW MPAMOM. 3alliCh PEIICHHS] CUCTEMbI HEPABEHCTB.

«l'eomeTpuueckue purypbl. Yrib». Otpadotka 3amad Ne 16 KM OI'D.

Benuuunwi

Bennuwnna yrina. ['pagycHas mepa yria.

Tpeyzonvnux

CBolicTBa paBHOOEIPEHHOTO TPEYrOJIbHUKA. BHENIHMI yron TpeyroipHUKA.
CymMa yIiioB TpeyroiabHUKa

«I'eomerpuueckue purypsol. Juunbny. Otrpadortka 3amgad Ne 17 KUM OI'D

Duzypol 6 ccomempuu u 6 OKpyHcarouiem mupe

I'eomeTpuueckas purypa. BuyTpeHHss, BHEIIHss1 007acTH (DUTYpbl, TPAHHULIA.
Jlvanu m 067acTH Ha MIIOCKOCTH. Beimykias u HeBbimykias ¢urypsl. [Inockas u
Heriockast purypsl. [ToHsTHE BETMUHHBI.

Jnwuna. M3mepenue nnvabl. EMUHUIBI M3BMEPEHUS JIUHBI.
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Boeigenenne cBodcTB  00bekTOB. DOpMHUpOBaHHWE MPENCTABIECHUH O
MeTalpeIMETHOM NOHATHM «durypa». Touka, OoTpe3ok, mpsMas, Jyd, JIOMaHas,
IUIOCKOCTb, YTOJI, OMCCEKTpHUCA yIila U €€ CBOMCTBA, BUbI YITIOB, MHOTOYTOJIbHUKH,
OKPY>KHOCTb U KPYT.

OceBasg cummeTpust reomerpuyeckux ¢uryp. LleHTpanbHas cumMmerpus

reOMETPUUECKUX HUryp.

«Ilnomaaps MHOrOyroabuuka». Otrpadorka 3agad Ne 18 KUM OI'D

H3zmepenus u evluucienusn

[Tnomanu. dopmynbl miIomaau TPEYrojbHUKA, TNapajuieliorpaMmMa U €ro
YacCTHBIX BHJIOB, Tpareuuu, ¢Gopmyna ['epona, ¢gopmyna TMIomaau BBITYKIOTO

YCTBIPCXYI'OJIbHUKA, (1)OpMy.HI)I JJIMHBI OKPYKHOCTH U IINIOIIAIN KpyTra.

«U3mepenus u Beruucaenusi». Orpadorka 3agad Ne 19 KUM OI'D.

H3zmepenus u gpluucienusn

[Tnomanu. dopmynsl miIonaau TPEYrojbHHUKA, NapajuieliorpaMMma U €ro
YaCTHBIX BHJIOB, Tpameuuu, ¢opMmyia IUIOMIAJAX BBIITYKJIOTO YeThIPEXYroJIbHUKA,
dbopMynbl IMHBI OKPY>KHOCTH M Iuiomaau kpyra. [lmomanbs mnpaBUIBHOTO
MHOT'OYTOJIbHHKA.

Teopema IIudaropa. TpuroHoMeTprUIECKUE COOTHOIICHUS B TIPSAMOYTOJILHOM
TPEYTOJIbHUKE.

Tpuronomerpuyeckue GyHKIIUN YTIOB.
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Ka.ﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBaHHUE

Jlama npoeedenusn

Tema 3anamusn (Ne 3a0anus 6

Ne n/n no no paxmy KHM) OcHogeHble 6Udbl OeamebHOCMU YYaAWUXCA
NnJaany
1. Boruncnenus u npeoOpazoBanre  [BeImomHSAIOT apudMeTUIECKUE TEUCTBUS C
(6 3amanue KI1M) palMoOHAIbLHBIMU YUCIIAMHU, BBIYUCIISIOT 3HAYCHUS
YICJIOBBIX BBIPAKEHUMN, IEPEXOMSIT OT OJTHOM
dbopMBI 3aTTUCH YHUCTIa K IPYTOM
2. Brruncnenus 1 mpeoOpa3oBanusi  |BeIMOMHAIOT apudMEeTHIECKHUE JTCHCTBUS C
(6 3amanue KIMM) palMOHAILHBIMU YHCIIAMH, BRIYUCIISIOT 3HAUYCHUS
YMCJIOBBIX BBIPAKEHUM, IEPEXOAST OT OHOM
(dbOopMBI 3anKcH YKclia K Ipyrou
3. JleliCTBUTENbHBIE YHCIIA M300pakaroT ynciia TOUKaMu Ha KOOPAMHATHON
(7 3apanue KIMIM) MPSMOM, CPAaBHUBAIOT JICHCTBUTEJIbHBIC YUCIIA,
BBITIOJTHSIOT BEIYMCIICHUS U TPeoOpa3oBaHus,
BBITIOJIHSIOT IPUKHUIKY pPE3yIbTara BEIYHCICHUN.
4. JleriCTBUTEIIBHBIC YK CIIa M300paxaroT yuciaa ToYKkaMu Ha KOOPAMHATHOM
(7 3apanue KV1IM) [IPSIMOM, CPAaBHUBAIOT JACHCTBUTEIIBHBIEC YHCIIA,
BBITIOJTHSIOT BEIYMCIICHUS U TPeoOpa3oBaHus,
BBITIOJIHSIIOT IPUKHUJIKY pPE3ybTara BEIYHCICHUMN.
5. [IpeoOpazoBanus anreOpandecKkux |BBIMOTHSAIOT BEIYUCICHUS U TPeoOpa30BaHus
BBIPAKEHU I apuPMETHICCKUX BBIPAKECHUHN, IPUMEHSIOT
(8 3ananue KI1M) CBOMCTBA apu(PMETHUECKUX KBAPATHBIX KOPHEH
1151 TpeoOpa3oBaHus BbIpaKEHU N
6. [IpeoOpazoBanus anredOpandeckux |[BrIMOMHSAIOT BEIYMCICHUS U TPEOOpa30BaHUS

BBIPAKEHUIN

apru(MEeTUUECKUX BbIPAKEHUN, TPUMEHSIOT
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(8 3ananue KI1M)

CBOMCTBa apu(PMETHUECKUX KBAJPATHBIX KOPHEM
1151 TpeoOpa3oBaHus BhIpAKEHUN

7. VYpaBHEHUS U HEPABCHCTBA PermaroT TMHEWHBIE ¥ KBaJIpaTHBIC YPABHEHHUS C
(9 3apanune KIIM) OJTHOM TIEpEeMEHHOM, HEPAaBEHCTBA C OJTHOMN
IIEPEMEHHON U UX CUCTEMBI
8. VYpaBHEHUS U HEPABCHCTBA PemmaroT IMHEWHbBIE ¥ KBaJIpaTHBIC YPABHCHUS C
(9 3apanmne KIIM) OJTHOM TIEpEMEHHOM, HEPAaBEHCTBA C OJTHOM
NIEPEMEHHOM U UX CHCTEMBI
0. OyHKIUYU U TpaduKu CTposT ¥ YUTAIOT TpaUKH Pa3IMIHBIX
(11 3apanue KNM) byHKIMH, YuTarOT rpaduku QyHKIIHM,
OITMCHIBAIOT C MTOMOIIBI0 (PYHKIMH pa3InyHbIC
3aBUCUMOCTH MEXKTy BEIIMUMHAMH,
UHTEPNPETUPYIOT IpaduKU 3aBUCUMOCTEN
10. OyHKIUHU U TpaduKu CTpoAT 1 yuTaroT rpaduKu pa3IndHbII
(11 3amanue KNM) GyHKIUK, YUTAOT Tpaduku PYHKITUHN,
OIHCHIBAIOT C MOMOIIBI0 (PYHKIHMI pa3IuyHbIe
3aBUCUMOCTH MEXY BEITMYUHAMH,
WHTEPIPETUPYIOT TpaduKU 3aBUCUMOCTEN
1. UYucnoBbie 1 OyKBEHHBIE Breimonusrot npeoOpazoBaHus anredpandecKux
BBIPKEHUS BBIPKEHUHN, HAXOAT 3HAYCHUST OYKBEHHBIX
(13 3amanne KMM) BBIPKEHUH, OCYIIECTBIISAS HEOOXOMUMbIE
MIOJICTAHOBKH
12. YucnoBbie 1 OyKBEHHBIC BremonusroT npeoOpazoBaHus anredpandecKux

BBIPKCHUS
(13 3apmanne KMM)

BBIPOKEHUH, HAXOAT 3HAYCHUST OYKBEHHBIX
BBIPAXEHUH, OCYILIECTBIISISI HEOOXOIUMbIE

IHOACTaHOBKH

21



13.

IIpakTrueckue pacyeTsl 110

OcyuiecTBIsIOT pacueTsl Mo Gopmyiam,

dbopmynam BBIPAYKAIOT 3aBUCUMOCTH MEKY BEJIMUYMHAMU,
(14 3amanne KIIM) BBIYKCJISIFOT 3HAYEHUS YUCIOBBIX BBIPAKEHUN
14. [IpakTyeckue pacuersl Mo OcyIiecTBISIOT pacyeThl 1Mo (popmynam,
dbopmynam BBIPAYKAIOT 3aBUCUMOCTH MEKY BEJIMUYMHAMU,
(14 3amanne KNM) BBIYHCIISIIOT 3HAUCHUS YHCJIOBBIX BBhIpaKEHUMN
15. [IpakTuKO- OPUEHTHUPOBAHHBIEC BBITIONMHSIOT BRIUKCIICHUS U TIPe0Opa3oBaHus,
3aJaHusl OCYIIECTBIISIIOT IPAKTUYECKUE PACUETHI, CTPOSIT
(1-5 3amanue KNUM) Y UCCJICNYIOT MaTEMATUYE€CKUE MOIENH,
UCIIONIB3YIOT MTPUOOPETCHHBIC 3HAHUS M YMECHUS
B MPAKTUYECKOMN AEATEIHLHOCTU
16. [TpakTHKO- OPUEHTUPOBAHHBIEC BBITIONMHSIOT BBIUUCIICHUSI 1 TIPEOOpa3oBaHUs,
3a1aHUs OCYILIECTBIISIFOT MPAKTUYECKUE PACUETHI, CTPOAT
(1-5 3apanue KMM) 1 UCCJICNYIOT MaTeEMATUUE€CKUE MOEH,
UCIIONIB3YIOT MIPUOOPETEHHBIE 3HAHUS U YMEHHUSI
B MIPAKTHUYECKOM JESTEIbHOCTU
17. I'eomeTpuyeckue ¢urypol. Yriel | BeimonHseT 1eCTBUSA ¢ TeOMETPUICCKIUMU
(16 3aganue KMM) burypamu, pemarmT IUIAHUMETPUISCKUE 3a1aun
Ha HaX0XJIEHUE T€OMETPUUECKUX BEIINYUH
(yrioB)
18. I'eomerpuueckue Gurypsl. Ymibl | BeImoiaHseT AeMCTBUS C TEOMETPHUESCKUMU

(16 3ananne KMM)

dburypamu, pemaroT IIaHUMETPHUUECKUE 3a/1a49H
Ha HaXOXKJICHUE T€OMETPUUECKUX BEINYNH

(yrios)
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19.

I'eomerpuueckue purypsl. JTuHbI
(17 3amanue KMM)

Pacno3narotr reoMmerpuyeckre QUrypsl Ha
IUIOCKOCTH, PA3JINYAIOT UX B3aUMHOE
HOJI0KEHUE, N300pakatoT FeOMETPUIECKUE
Gurypsl, pemamT IIAHUMETPUUYECKUE 3a1a4d Ha
HAXOKJIEHUE T€OMETPUUECKUX BEJIMYUH (AJIMH,
YTJIOB)

20.

I'eomerpuueckue purypsl. JTuHBI
(17 3amanne KMM)

Pacrnio3Haror reoMmeTpuyeckre QUrypsl Ha
IUIOCKOCTH, PA3JINYaIOT UX B3aUMHOE
HOJI0KEHNE, N300pakatoT reOMETPUIECKUE
Gurypsl, pemarmT MIaHUMETPUYECKUE 3a/1a4d Ha
HAXOXKJIEHUE T€OMETPUUECKUX BEJIMYUH (JJIMH,
YTJIOB)

21.

[Tnomaas MHOTOYTOJIBHUKA
(18 3aganue KVMM)

Pacrnio3Haror reoMmeTpudeckre QUrypsl Ha
TUIOCKOCTH, PEIIAIOT IJITAHUMETPUYECKUE 3a1a4u
Ha HAXOXKJECHUE TE€OMETPUUECKUX BEIIMYUH
(Tutoianeit), OCymecTBISIIOT PacueThl MO

dbopmynam

22.

[nomaas MHOTOYTOJIBHUKA
(18 3aganue KMM)

Pacrio3Haror reomerpudeckre GUrypsl Ha
TUIOCKOCTH, PEIIAIOT IJITAHUMETPUYECKUE 3a1a9U
Ha HaX0XJIEHUE T€OMETPUUECKUX BEIINYUH
(ruonazen), OCyEeCTBISIOT PACUEThI 110

dbopmynam

23.

N3mepeHus u BbIYUCIECHUS
19 3aganue KI1M)

OnpenensitoT KOOPAUHATHI TOYKHU MIOCKOCTH,
IIPOBOJSAT ONEPALIMU HAJl BEKTOPAMHU, BEIYUCIISIOT
JUIMHY ¥ KOOPIMHATHI BEKTOPA, YIOJl MEXKIY
BEKTOPAMHU, CHHYC, KOCUHYC M TAHT€HC yIJla
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24.

N3mepenus u BeIUUCICHUS
19 3ananue KMM)

OnpenensoT KOOpAUHATHI TOYKH MIOCKOCTH,

IMPOBOAAT OIICpallMM HaJl BEKTOpAMH, BEIYHUCIIAIOT

JUIMHY W KOOPJIMHATHI BEKTOPA, YTOJI MEKY
BEKTOpPaMH, CHHYC, KOCUHYC U TAHT€HC yIvla

25. TeopeTnyeckue aceKTsbl IIpoBOAAT IOKa3aTEIbHBIE PACCYKICHUSA,

20 3ananue KIM) OLICHUBAIOT JIOTUYECKYIO MPABUIBHOCTD
paccyXAeHu, paclio3HalOT OIMOOUHbIE
3aKJIFOYEHUS

26. Teopernueckue aceKThI [TpoBoasT NOKa3aTeabHbIE PACCyKICHUS,

20 3ananue K1MM) OLICHUBAIOT JIOTUYECKYIO MPABUIBHOCTD
paccyXIAeHuH, paclio3Hal0T OMIMOOUHbIE
3aKJIFOYEHUS

217. CucTtemMbl HEPaBEHCTB Pemarot ypaBHEHUS, HEPABEHCTBA U UX

15 3ananue KIIM) CHCTEMBI,

28. CucTtemMbl HEPaBEHCTB Pemarot ypaBHEHUS, HEPABEHCTBA U UX

(15 3aganue KVMM) CHUCTEMBI,

20. BeposiTHOCTh COOBITHH HaxoasT BeposiTHOCTb CITydaiiHbIX COOBITHI B

10 3amanue KNM) MPOCTEUIINX pacyeTax

30. BeposiTHOCTB cOOBITHIA Haxonmat BeposITHOCTh CITy4aifHBIX COOBITHI B

10 3aganue KIIM) IIPOCTEUIINX pacyeTax

31. [TocnenoBarenbHOCTH U Pacnio3naror apudpmernueckue u
IPOrPECCUH reOMETPUYECKHE TPOTrPECCUH, PEIIAIOT 3a1a4H
(12 3apanne KMM) C MpUMEHEHHEM (POPMYITBI OOIIETO WICHA U

CYMMBI HCCKOJIBKUX YJICHOB IIPOIrpCCCHUU
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32.

IlocnenoBareIbHOCTH U
MIPOTPECCUU
(12 3amanue KMM)

Pacnio3Haror apupmernueckue u
reOMETPUYECKUE IPOIPECCUH, PEIIAIOT 3a]a4n
C IPUMEHEHHEM (POpMYIIbl OOIErO WIeHA U
CYMMBbI HECKOJIbKMX WIEHOB MPOTrPECCUU

33. Pa6ora ¢ KUM
(uactp 1 3aganue KMM)
34, Pa6ora ¢ KUM

(uactp 1 3aganue KMIM)
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